(19) 



Europaisches Paten tarn t 
European Patent Office 
Office europeen des brevets 



(12) 



EP 1 079 264 A3 

EUROPEAN PATENT APPLICATION 



(88) Date of publication A3: 

28.04.2004 Bulletin 2004/18 

(43) Date of publication A2: . 

28.02.2001 Bulletin 2001/09 

(21) Application number: 00118056.1 

(22) Date of filing: 23.08.2000 



(51) mt CI7: G02F 1/13357, G02B 6/00 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 
MCNLPTSE 

Designated Extension States: 
AL LT LV WIK RO SI 

(30) Priority: 23.08.1999 JP 23549599 

(71) Applicant: MINEBEA CO., LTD. 
Kitasaku-gun, Nagano-ken (JP) 



(72) Inventor: Suzuki, Shingo . 

Asana, Asaba-cho, Iwata-gun Shizuoka-ken (JP) 

(74) Representative: Patentanwalte 

Schaad, Balass, Menzl & Partner AG 

Dufourstrasse 101 . 

Postfach 

8034 Zurich (CH) 



CO 
< 

CO 
CM 



(54) Spread illuminating apparatus having groove portions obliquely arranged 



(57) The present invention provides a spread illumi- 
nating apparatus in which a transparent substrate is il- 
luminated thereby illuminating a liquid crystal panel pro- 
vided close to the transparent substrate in order to en- 
hance the illumination luminance and also suppress the 
interference fringes. In a spread illuminating apparatus 
in which a square transparent substrate is provided 
close to the surface of a liquid crystal panel, and a flu- 
orescent tube as a bar-like light source is arranged on 
the side surface of the transparent substrate, a plurality 
of straight groove portions are formed on the surface of 
the transparent substrate intersecting one another ob- 
liquely with respect to the four sides of the transparent 
substrate. While the convergence of the rays of light is 
carried out only for the component thereof vertical to the 
groove portions, in the present invention, since the 
groove portions are formed in such a manner as to in- 
tersect one another, the rays of light which are emitted 
in different directions are all converged, whereby the lu- 
minance is remarkably- enhanced. In addition, the 
groove portions intersecting one another suppress the 
interference fringes of the rays of light. 
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